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Fig. 1 Upper and lower limb movement training for

stroke patients
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Table 1 Clinical rehabilitation strategies for swallowing function

DIRERERG RV RS

1 B3I D RE R 1 AR e A B 2k

BRI D RERRAT SRR A I

WA 2 LS BE R A WA JP LSRR L 7 A Bh AR TR RAN AT A I 2

iz s e RE AT SRR R AR R R ERshiEsh gk T RIZR
PRA L BE R A PATBRBEY AR

I 4 MIA B i WERG IR P b ] AR A 2

PR LR A%

88 | HilERHE Science and Technology Foresight



DT T AR AR, Hih THEBERIA
FR, W2 RE SN 6 A H IR IE LA 2 BAR ) )
REMR IR0, ARGERR ST ik A R Y SR R
ST PR FE i 4 i e 22 ] SRR D REVK S Y
BN . WSRAERS 7270 A RS2 R X I, I
fEEIIRE “Fi~d”, WA B E— DR AR ORI,
UTAER, MEIPEEORIZE R T IkAs P A, ]
VeSS ALY R T R B R B P B, Xhizsl, &
e NI 5 2 M RE RS A B AR
2.1 TMS {ER#LHI RIlmPR Rz

TMS J&—ME Z PR RESOR, ol @i
TR B Z AT PN M 22 nT B, RIS A
T AT B R R A bk g
TE R BE 277 A JERONE L, AT PR 22 o 22 T
fr, PN RR i E S A R, BREE
B FIRONL,  IFRE— AR R IR o i
CHIE TR BPEd R (e

=

AR 438 SR TR, TMS 32 24 475 ALk o |
Xk b A O 28 MR R (fTMS ) 3 AL,
Bkl UK R F TOEAL 2R A R
PRZEBRINEE, T rTMS 38 14 S8 5 18] W7 s
IGIX., ARSI ] IR B J3 24k, 2 H i
RO RSNy e S VA E R I RPN S W U ERY -2 S 2
FEFRM], rTMS FERINE 5 AT AT e 5 e i o) Re T
3, JFE SN R AT s

B B I DR At 268 A4 B 24 B AT 2019 4F & A 11
(CHE & g RBIR T N G IETE B ) REE a4
T rTMS MG PRIESE , UESEHAR B A< 5 T RERE A%
REE PR RN (22 2), wildn, JETS S M
BT E AT GE R T L 1EC I M T D RE S A A
FeI 5 P T 75 DR T ) AP SR8 T 2 i
M ELL, MIMSGE AR B E IR S TR It
G, AR N A DG T 1 SR I S BB
AT IR DG X 24 ar e, BB D RED 8,

K2 TMS RS INAS RS DI RERASHER T &

Table 2 Recommended rTMS protocols for post-stroke functional impairment
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Research Status and Development Trends of Frontier Technologies for Stroke Rehabilitation

LI Zengyong', XIE Hui, HUO Congcong
Key Laboratory of Rehabilitation Technical Aids of the Ministry of Civil Affairs, National Research Center for Rehabilitation
Technical Aids, Beijing 100176, China

Abstract  Stroke is characterized by high incidence, disability, and recurrence rates, severely affecting patients’ quality of life and
increasing the burden on their families and society. Conducting efficient, precise, and accessible research on stroke rehabilitation
holds crucial clinical significance and public health importance. Currently, the field of stroke neurorehabilitation is undergoing a
transition from traditional intervention methods to a more intelligent and precise neuromodulation paradigm. This paper outlines the
characteristics and rehabilitation interventions for motor, cognitive, speech, and swallowing dysfunctions post-stroke. It emphasizes
the analysis of the current application status of multimodal non-invasive neuromodulation technologies in neurorehabilitation and
discusses the integrated development of neuromodulation and neuroimaging technologies. In conclusion, the paper discusses future
development trends and analyzes current challenges. Future efforts should focus on three aspects: constructing a personalized and
precise stroke rehabilitation decision-making system based on “ artificial intelligence + medical big data” , establishing
interdisciplinary technical standards and application pathways, and improving the translation and domestic support mechanisms for
cutting-edge rehabilitation equipment. These efforts aim to promote the accessibility of advanced rehabilitation technologies for
stroke patients.

Keywords stroke; neurorehabilitation; neuromodulation; multi-modal fusion; brain functional characteristics
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